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® Indicates a new Common Core Standard that did not correlate with a SD State Standard

Critical Area 1: Relationships Between Quantities and Reasoning with Equations

N.Q.1 Reason quantitatively and use units to solve problems. Use units as a way to understand
problems and to guide the solution of multi-step problems; choose and interpret units consistently in
formulas; choose and interpret the scale and the origin in graphs and data displays.

Cluster #1

N.Q.2 Reason quantitatively and use units to solve problems. Define appropriate quantities for the
purpose of descriptive modeling.

N.Q.3 Reason quantitatively and use units to solve problems. Choose a level of accuracy appropriate to
limitations on measurement when reporting quantities.

NOTES: Working with quantities and the relationships between them provides grounding for work with
expressions, equations, and functions.

Cluster #2

P +7)"




Cluster #3

Cluster #4

NOTES: Limit to linear expressions and to exponential expressions with integer exponents.

NOTES: Limit A.CED.I and A.CED.2 to linear and exponential equations, and, in the case of
exponential equations, limit to situations requiring evaluation of exponential functions at integer
inputs. Limit A.CED.3 to linear equations and inequalities. Limit A.CED.4 to formulas which
are linear in the variable of interest.

A.REI1 Understand solving equations as a process of reasoning and explain the reasoning.
Explain each step in solving a simple equation as following from the equality of numbers asserted at
the previous step, starting from the assumption that the original equation has a solution. Construct a
viable argument to justify a solution method.

NOTES: Students should focus on and master A.REL 1 for linear equations and be able to extend and
apply their reasoning to other types of equations in future courses. Students will solve
exponential equations with logarithms in Algebra I1.



NOTES: Extend earlier work with solving linear equations to solving linear inequalities in one variable
and to solving literal equations that are linear in the variable being solved for. Include simple

Cluster #5

exponential equatiosn that rely only on application of the laws of exponents, such as 5° =125 or
1

-

Critical Area 2: Linear and Exponential Relationships
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Cluster #1

NOTES: Inimplementing the standards in curriculum, these standards should occur before discussing
exponential functions with continuous domains.

Cluster #2

NOTES: Build on student experiences graphing and solving systems of linear equations from middle
school to focus on justification of the methods used. Include cases where the two equations
describe the same line (yielding infinitely many solutions) and cases where two equations describe
parallel lines (yielding no solution); connect to GPE.5 when it is taught in Geometry, which
requires students to prove the slope criteria for parallel lines.




Cluster #3

Cluster #4

A.REIL.10 Represent and solve equations and inequalities graphically. Understand that the
graph of an equation in two variables is the set of all its solutions plotted in the coordinate plane,
often forming a curve (which could be a line).

A.REIL.12 Represent and solve equations and inequalities graphically. Graph the solutions to a
linear inequality in two variables as a half-plane (excluding the boundary in the case of a strict
inequality), and graph the solution set to a system of linear inequalities in two variables as the
intersection of the corresponding half-planes.

NOTES: For A.REI 10, focus on linear and exponential equations and be able to adapt and apply that
learning to other types of equations in future courses. For A.REI 11, focus on cases where f(x)
and g(x) are linear or exponential.

F.IF.1 Understand the concept of a function and use function notation. Understand that a function from
one set (called the domain) to another set (called the range) assigns to each element of the domain
exactly one element of the range. If fis a function and x is an element of its domain, then f{x)
denotes the output of f corresponding to the input x. The graph of fis the graph of the equation

y=f(x).

F.IF.2 Understand the concept of a function and use function notation. Use function notation, evaluate
function for inputs in their domains, and interpret statements that use function notation in terms of a
context.



Cluster #5

Cluster #6

F.IF.3 Understand the concept of a function and use function notation. Recognize that sequences are
functions, sometimes defined recursively, whose domain is a subset of integers. For example, the
Fibonacci sequence is defined recursively by f(0)= f(1)=1, f(n+1)= f(n)+ f(n-1) forn=1.

NOTES: Students should experience a variety of types of situations modeled by functions. Detailed
analysis of any particular class of functions at this stage is not advised. Students should apply
these concepts throughout their future mathematics courses. Draw examples from linear and
exponential functions. In FIFE3, draw connection to F.BF.2, which requires students to write
arithmetic and geometric sequences. Emphasize arithmetic and geometric sequences as examples
of linear and exponential functions.

NOTES: For EIF.4 and 5, focus on linear and exponential functions. For EIFE.6, focus on linear
Sfunctions and exponential functions whose domain is a subset of the integers. Unit 5 (critical
area 5) in this course and the Algebra II course address other types of functions.

F.IF.7.eAnalyze functions using different representations. Graph functions expressed symbolically and
show key features of the graph, by hand in simple cases and using technology for more complicated
cases. (e) Graph exponential and logarithmic functions, showing intercepts and end behavior, and
trigonometric functions, showing period, midline, and amplitude. *



Cluster #7

Cluster #8

NOTES: For EIFE.7a, 7e, and 9 focus on linear and exponential functions. Include comparisons of two
functions presented algebraically. For example, compare the growth of two linear functions, or
two exponential functions such as y =3"and y =100°.

F.BF.l.a Build a function that models a relationship between two quantities. Write a function
that describes a relationship between two quantities. (a) Determine an explicit expression, a
recursive process, or steps for calculation from context. *

F.BF.1.b Build a function that models a relationship between two quantities. Write a function
that describes a relationship between two quantities. (b) Combine standard function types using
arithmetic operations. For example, build a function that models the temperature of a cooling body
by adding a constant function to a decaying exponential, and relate these functions to the model. *

F.BF.2 Build a function that models a relationship between two quantities. Write arithmetic
and geometric sequences both recursively and with an explicit formula, use them to model situations,
and translate between the two forms. *

NOTES: Limit EBFla, 1b, and 2 to linear and exponential functions. In F.BF.2, connect arithmetic
sequences to linear functions and geometric sequences to exponential functions.

NOTES: Focus on vertical translations of graphs of linear and exponential functions. Relate the
vertical translation of a linear function to its y-intercept. While applying other transformations to
a linear graph is appropriate at this level, it may be difficult for students to identify or distinguish
between the effects of the other transformations included in this standard.



FLE.l.a Construct and compare linear, quadratic, and exponential models and solve
problems. Distinguish between situations that can be modeled with linear functions and with
exponential functions. (a) Prove that linear functions grow by equal differences over equal intervals;
and that exponential functions grow by equal factors over equal intervals.

F.LE.1.b Construct and compare linear, quadratic, and exponential models and solve
problems. Distinguish between situations that can be modeled with linear functions and with
exponential functions. (b) Recognize situations in which one quantity changes at a constant rate per
unit interval relative to another.

F.LE.l.c Construct and compare linear, quadratic, and exponential models and solve
problems. Distinguish between situations that can be modeled with linear functions and with
exponential functions. (c) Recognize situations in which a quantity grows or decays by a constant
percent rate per unit interval relative to another.

F.LE.2 Construct and compare linear, quadratic, and exponential models and solve
problems. Construct linear and exponential functions, including arithmetic and geometric
sequences, given a graph, a description of a relationship, or two input-output pairs (include reading
these from a table).

NOTES: For ELE.3, limit to comparisons between linear and exponential models. In constructing
linear functions in F.LE.2, draw on and consolidate previous work in Grade 8 on finding
equations for lines and linear functions (8.EE.6, 8. F.4).

F.LE.S Interpret expressions for functions in terms of the situation they model. Interpret
parameters in a linear or exponential function in terms of a context.

NOTES: Limit exponential functions to those of the form f(x) = b* + k.

Cluster #10

Critical Area 3: Descriptive Statistics

luster #1
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Cluster #2

Cluster #3

NOTES: In grades 6-8, students describe center and spread in a data distribution. Here they choose a
summary statistic appropriate to the characteristics of the data distribution, such as the shape of
the distribution or the existence of extreme data points.

S.ID.6a Summarize, represent, and interpret data on two categorical and quantitative
variables. Represent data on two quantitative variables on a scatter plot, and describe how the
variables are related. (a) Fit a function to the data; use functions fitted to data to solve problems in
the context of the data. Use given functions or choose a function suggested by the context.
Emphasize linear and exponential models.

¢ S.ID.6b Summarize, represent, and interpret data on two categorical and quantitative
variables. Represent data on two quantitative variables on a scatter plot, and describe how the
variables are related. (b) Informally assess the fit of a function by plotting and analyzing residuals.

S.ID.6¢ Summarize, represent, and interpret data on two categorical and quantitative

variables. Represent data on two quantitative variables on a scatter plot, and describe how the
variables are related. (c) Fit a linear function for a scatter plot that suggests a linear association.

NOTES: Students take a more sophisticated look at using a linear function to model the relationship
between two numerical variables. In addition to fitting a line to data, students assess how well the
model fits by analyzing residuals. S.ID.6b should be focused on linear models, but may be used to
preview quadratic functions for critical area 5.

S.ID.7 Interpret linear models. Interpret the slope (rate of change) and intercept (constant
term) of a linear model in the context of the data.



NOTES: Build on students’ work with linear relationships in eighth grade and introduce the correlation
coefficient. The focus here is on the computation and interpretation of the correlation coefficient
as a measure of how well the data fit the relationship. The important distinction between a
statistical relationship and a cause-and-effect relationship arises in S.1D.9.

Critical Area 4: Expressions and Equations

Cluster #1

NOTES: Focus on quadratic and exponential expressions. For A.SSE.1b, exponents are extended from
the integer exponents found in Unit 1 to rational exponents focusing on those that represent
square or cube roots.

Cluster #2
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(1.152)'* =1.012"

NOTES: It is important to balance conceptual understanding and procedural fluency in work with
equivalent expressions. For example, development of skill in factoring and completing the square
goes hand-in-hand with understanding what different forms of a quadratic expression reveal.

== NOTES: Focus on polynomial expressions that simplify to forms that are linear or quadratic in a
positive integer power of x.

Cluster #4

NOTES: Extend work on linear and exponential equations from Critical Area 1 to quadratic equations.
Extend A.CED.4 to formulas involving squared variables.

Cluster #5




A.REIL4b Solve equations and inequalities in one variable. Solve quadratic equations by
inspection (e.g., for x> = 49), taking square roots, completing the square, the quadratic formula and
factoring as appropriate to the initial form of the equation. Recognize when the quadratic formula
give complex solutions and write them as g =+ bi for real numbers a and b.

NOTES: Students should learn of the existence of the complex number system, but will not solve
quadratics with complex solutions until Algebra I1.

NOTES: Include systems consisting of one linear and one quadratic equation. Include systems that lead

to work with fractions. For example, finding the intersections between x’+y> =1 and y = (x_;—l)

leads to the point (3/5, 4/5) on the unit circle, corresponding to the Pythagorean triple 3°+4°=52,

Critical Area 5: Quadratic Functions and Modelin

N.RN.3 Use properties of rational and irrational numbers. Explain why the sum or product of
two rational numbers is rational; that the sum of a rational number and an irrational number 1s
irrational; and that the product of a nonzero rational number and an irrational number is irrational.

NOTES: Connect N.RN.3 to physical situations, e.g., finding the perimeter of a square of area 2.

relationship between two quantities, interpret key features of graphs and tables in terms of the

F.IF.4 Interpret functions that arise in applications in terms of a context. For a function that models a
quantities, and sketch graphs showing key features given a verbal description of the relationship.



Cluster #3

F.IF.6 Interpret functions that arise in applications in terms of a context. Calculate and interpret the
average rate of change of a function (presented symbolically or as a table) over a specified interval.
Estimate the rate of change from a graph. *

NOTES: Focus on quadratic functions; compare with linear and exponential functions studied in
Critical Area 2.

F.IE.7b Analyze functions using different representations. Graph functions expressed
symbolically and show key features of the graph, by hand in simple cases and using technology for
more complicated cases. (b) Graph square root, cube root and piecewise-defined functions, including
step functions and absolute value functions.*

NOTES: For EIE.7b, compare and contrast absolute value, step and piecewise-defined functions with
linear, quadratic, and exponential functions. Highlight issues of domain, range, and usefulness
when examining piecewise-defined functions. Note that this unit, and in particular in F.IF.8b,
extends the work begun in Critical Area 2 on exponential functions with integer exponents. For
EIE)9, focus on expanding the types of functions considered to include, linear, exponential, and



Cluster #4

quadratic. Extend work with quadratics to include the relationship between coefficients and roots,
and that once roots are knows, a quadratic equation can be factored.

F.BF.1b Build a function that models a relationship between two quantities. Write a function
that describes a relationship between two quantities. (b) Combine standard function types using
arithmetic operations. For example, build a function that models the temperature of a cooling body
by adding a constant function to a decaying exponential, and relate these functions to the model.*

NOTES: Focus on situations that exhibit a quadratic relationship.

NOTES: For EBE3, focus on quadratic functions, and consider including absolute value functions.
For F.BF.4a, focus on linear functions but consider simple situations where the domain of the
function must be restricted in order for the inverse to exist, such as f(x) = x?, x>0.



NOTES: Compare linear and exponential growth to quadratic growth.



